Recently, a draft recommendation regarding the teaching of a core laboratory curriculum was released by the American Society for Microbiology (1997) . Written by a diverse group of microbiology educators who teach in community colleges, liberal arts colleges, comprehensive universities, and research universities, the document recommends essential techniques and content to standardize the microbiology learning experience through teaching of laboratory safety, laboratory skills and laboratory thinking skills (ASM 1997). While the recommendation is somewhat specific for microbiology, several important strategies were identified to develop strong cognitive, analytical, communication and interpersonal skills (ASM 1997) which are applicable across biology laboratory curricula.
The document recommends that laboratory curricula include: 
Methods
The first step of the exercise is to design the database. Assignment of the database fields is just as important as the analysis itself if one is to exploit the full capabilities of computer data analysis. The data should be entered into fields of the database that maximize the utilization of the available information. Even if all of the data will not be used for one set of analyses, they may be important at a later time. A possible database format to evaluate clinical values among species is presented in Table 2 . With this approach, each student or student group can enter one part of the file. The students will then be able to sort the data by field. Once entered, the data in the database should be verified for accuracy. (This is an arduous task but one that is extremely important. The analyses are only as good as the integrity of the data.) Instructors can also code a field as "health status" in which any known disease state can be entered for evaluation of student success and feedback. We obtained a commercially available physiology database from Inter Species Information Systems (ISIS, Apple Valley, MN) and additional information from the Kent State University animal care facility. The ISIS database contains records of more than 750 different species from 80 different institutions. 
Example
The hematology data from the veterinary records of 13 species of marmosets and tamarins were entered into Microsoft Access? using an IBM PS/2 with a Pentium 100 processor in a Windows? 95 environment. Database fields were assigned to contain data regarding species, source of data, date of specimen, date of birth (DOB), total WBC numbers, and numbers of respective WBC phenotypes (neutrophils, lymphocytes, monocytes, eosinophils and basophils). To test the hypothesis that CTT had WBC counts significantly different from other Callitrichids (possibly contributing to MWS and CRC), we sorted the database by species and white blood cell phenotype to rank the mean cell counts within each species. The data were next imported into SPSSO for statistical analysis. Descriptive statistics (mean and standard deviation) for total WBC counts, neutrophil, monocyte, basophil, eosinophil and lymphocyte counts were obtained. The data were evaluated by analysis of variance with significant differences among the means identified by the Bonferroni test (alpha level of 0.05).
Results
The flexibility of viewing data sets by gender, health status, or clinical parameter was quite useful when globally comparing species. Data integrity was a problem we encountered during key entry, however. We found several of the ISIS data sets containing values that varied by orders-of-magnitude from the remaining data. ISIS was aware of the problem and has since validated its data.
Descriptive statistics of the Callitrichid data suggest that total marmoset WBC counts are, in general, less than tamarin WBC counts ( There are insufficient data on tamarins, other than CTT and mustached tamarins, regarding MWS and CRC to comment on disease frequency and severity (Tardif, personal communication). However, data from colonies of marmosets (especially pygmy marmosets) suggest that MWS and CRC are less frequent in these animals, as compared with CTT (Tardif, personal communication). The data of this report indicate that CTT have significantly greater WBC and neutrophil numbers compared with four of the six marmoset species (Table 3) . Increased numbers of WBC could suggest disregulation of the innate immune mechanisms. In fact, CTT had an increased number of immature neutrophils in the peripheral blood as compared with pygmy or common marmosets (data not shown), suggesting a heightened need for phagocytic cells possibly due to underlying infectious, oncogenic and/or inflammatory disease.
In conclusion, I have found the use of clinical veterinary data in teaching laboratory thinking skills to be very instructive. The veterinary records provide immediate access to physical and physiological data without the cost and regulatory issues associated with whole animal experimentation. More importantly, the exercise directs the student to design testable hypotheses, systematically analyze data, form logical conclusions, and share information. These are essential skills that underpin the science laboratory experience and enhance problem-solving abilities. Finally, coupled with appropriate discussions on disease states, this protocol can be used in various biology disciplines, across multiple instructional levels.
